Abstract: This article analyses the determining factors affecting the land market in Brazil in an international context where the availability of natural resources, essential to satisfy the population worldwide, is again heading the agenda. This scenario provoked a rapid expansion of agribusiness and enhanced international participation based on the relative abundance of natural resources. The first part of this article presents the spatial dynamics surrounding the production of commodities and gives evidence of the sharp increase in land price in Brazil. The second part attempts to understand the factors that affect price dynamics and subsequent effects over capital allocation in the sector, addressing the impact of the recent boom of commodities and rising interest by foreign actors in Brazilian land. The conclusion elaborates on the possible land pricing developments and political unfolding.
Due to the sharp increase in the price of agricultural commodities since 2005, the issue surrounding the availability of natural resources essential to satisfy the needs of the population worldwide, such as land and water, is back on the international agenda. Thus, countries where such resources are more abundant, as is the case for Brazil, have gained a strategic position given their capacity for providing food to meet the growing demand worldwide. This article investigates how the increase in the price of food commodities has impacted land market dynamics in Brazil. 1 One of the central hypotheses is that the food price rise brings about an increase in demand for land in countries that export such goods, as with Brazil, inducing an increase in price of land-related assets in these countries (in the short term). Moreover, following the economic theory of international trade, an increase in the relative price has significant allocative and distributive effects (Feenstra 2015) : more resources will be used for export food, and the owner of these resources will benefit from the increase in export. A study by the World Bank, for example, has concluded that the increase in agricultural production With the purpose of addressing these issues (at least in part), this article analyses the factors affecting the land market in Brazil recently. This is a period characterised, amongst other things, by a rapid growth in agribusiness and by international participation based on the availability of natural resources as strategic assets, such as land and water. The first part of this article presents the spatial dynamics in the production of commodities, giving evidence of the sharp increase in land price in Brazil. The second part is concerned with understanding how land price was affected by the increase in international food prices, and subsequent effects on the allocation of capital in the sector, shedding light on the interest in Brazilian land by foreign actors. Attention is given to the importance of the rural sector in the financial logic per se, disconnecting the rural from strict demand for food production. The conclusion considers possible price and political developments.
Expansion of agribusiness and the land market in Brazil: a rapid bailout

Spatial dynamics in commodity production and related impact on land price
It is important to retrace the expansion and specialisation trend that has characterised the corporate farming sector over the last three decades, a period that has become known as 'agribusiness' expansion (cf. Delgado 2012; Grynszpan 2009; Heredia et al 2010; Mendonça 2005) . In order to describe its characteristics, we resorted to the available data on two crops that play an important role in the configuration of Brazilian agribusiness: soybean (including soybean crushing for the production of bran, oil, and animal feed) and sugar cane (the recent boost of which is associated with ethanol production. Their related yields are significant for the general calculation of domestic production in the sector (GDP) not to mention that these products are crucial commodities in the export agenda, fuelling the export drive associated with the rural environment (Delgado 2010) . Figure 1 , in the Annex, illustrates how soybean production moved across different areas in the country. Previously concentrated in the South, it later spread to the Cerrado regions, in the Central-West and Minas Gerais states, and in the Northeast. In the 2000s, it expanded to the Amazonian region, especially in Amazon state (in the Humaitá region) and Pará (particularly in the south-eastern and western parts of the state). 4 The different colours signal the presence of soybean production in Brazilian microand meso-regions (light yellow indicates low levels of production while brown points to the spatial concentration of production) and its expansion towards the north of the country, where the areas with higher production density form a 'y' shape.
Attention must be given to the particular case of soybean expansion in Mato Grosso state, which in 1990 was producing 3,064,715 tons of grain (as opposed to 6,313,476 tons in Rio Grande do Sul -RS), reaching 8,774,770 tons in 2000 (as opposed to 4,783,895 tons in RS). By 2014, it was producing 26,495,884 tons (as opposed to 13,041,820 tons in RS), according to data from Municipal Agricultural Production/ Brazilian Institute of Geography and Statistics (PAM/IBGE).
It is also worth noting that a similar expansion process over usable areas (areas used both for farming and for environmental preservation) was observed in the case of the biofuel sector producing from sugar cane, showing a sharp increase in areas with sugar cane plantations in the states of São Paulo, Minas Gerais, Mato Grosso do Sul, Goiás, and Paraná (Lima 2010a) , as seen in Figure 2 . This expansion is mostly due to ethanol production, an important part of the Brazilian Agro-energy Plan (Programa Nacional de Agroenergia) by the Ministry of Agriculture, Livestock and Food Supply (MAPA in its Portuguese abbreviation). The production is concentrated in the southeast (in particular in São Paulo and Minas Gerais) and is spreading into Mato Grosso do Sul, Goiás, and Paraná, to the detriment of more 'traditional' areas used to cultivate this commodity (the north of the state of Rio de Janeiro, the Zona da Mata in Pernambuco, the north of Alagoas, and the south of Paraíba). Data collected by the IBGE show that the commercialisation of this product is often connected to its delivery to mills and processing plants, in particular to those linked to the production of sugar and ethanol. Given that the trading routes are usually quite short (differently from the soybean, the product is not exported in natura), they tend to be concentrated in the regions where most plants are located, in particular in the state of São Paulo.
The growing use of land for sugar cane crops, following incentives and (national and international) investments in the production of biofuels, has taken over areas originally used for local food distribution or cattle raising. This is particularly evident in São Paulo state and in the Minas Gerais area of Triângulo Mineiro. When it comes to the expansion towards the Central-West (Goiás and Mato Grosso do Sul), and into the micro-region of Uberlândia, in Minas Gerais, the growth of sugar cane production has to compete with the large-scale production of grains and the agribusiness meat sector (poultry and pork) already established in the area (Lima 2010a ). This has translated into a fierce territorial dispute, with some municipalities having to establish a limit to the areas destined for sugar cane.
The soybean chain constitutes one of the most important items in the export agenda of the so-called 'agribusiness ' (agriculture, livestock, agri-industry, etc.) , even if grain sales outweigh products made with soybean -soybean meal, oil, etc. -which suggests a trend of specialization in the export of products that are less likely to generate added value, thereby increasing the level of external vulnerability. 5 The recent upturn of surplus revenue in the Brazilian trade balance has been accompanied -and for some analysts, even fuelled -by the movement of agriculture export, prompting an increase in the generation of foreign currencies. For some scholars, as well as for some political actors and for part of the media, this trend has justified an intensification of this strategy (Castro 2010; Furtado 2008) , even if this measure translates into increasing debts for the commercial farmers (subsidised by the state), 6 or higher levels of work exploitation and precariousness (Delgado 2010 (Delgado , 2012 According to Wilkinson, Reydon, and Sabbato (2012) , this expansion is accompanied by the emergence of companies specialised in real estate that are engaged with the 'cleaning' , preparation, and sale of new areas for (national and international) private groups, including companies from the grain and sugar cane sectors. Another consequence is the valorisation of land with resulting higher prices.
It is possible to infer that part of this expansion process was enabled by investments in land assets, the origin of which -whether directly or indirectly -was international capital (Leite and Sauer 2011) . This strategy corroborates the idea, already put forward by Wilkinson, Reydon, and Sabbato (2012) , that international groups (be they corporations, individuals, or governments) who invest resources in the farming sector are focusing on rural real estate (as is the case with projects known as greenfields), rather than solely on activities related to the processing of raw materials, which was previously the case, as we shall see below (Cotula 2012; Safransky and Wolford 2011) .
The land market in Brazil: what recent data reveal about the prices
In Brazil, investment in land was for a long time a sound alternative to what is described in Portuguese as inversão de capital, or capital expenditure (Brandão 1988) , whether to directly promote its valorisation 8 (with a type of investment that minimises the risk of capital devaluation, even if it does not offer the best profit rates) or to secure access to the heavily subsidised rural credit policy of the 1960s and 1970s (Delgado 2005) .
For a brief historical retrospective on the price dynamics of both the purchase and sale of rural real estate, see the timeline by Wilkinson, Reydon, and Sabbato (2012) showing the market downturn following the process of macro-economic stabilisation in Brazil after the adoption of the Real Plan in 1994, a macro-economic strategy to deal with decades of inflation. Towards the second half of the 1990s, the market showed a reflux in the prices of rural real estate, prompting the minister of agriculture at the time to state that 'the structure that supports concentration of land ownership in Brazil has finally collapsed' . However, as suggested by some authors, the beginning of the 2000s saw the prices rising again, resulting from the good performance of major commodities prices, especially soybean. This trend intensified after 2007-2008. According to data from Informa Economics FNP, a consultancy company specialised in the land market in Brazil, the average price for land in the country in 2010 was R$ 4,756.00 per hectare ( Table 1) . In 2015, the value went up to 10,083.00 reais. In other words, the average price of land went up by 112% in only a few years. This amounts to an increase far greater than the variation of the Consumer Price Index Extended (Índice de Preços ao Consumidor -IPCA) of +48.9% -or that of the Market General Price Index (Índice Geral de Preços do Mercado -IGPM) of +52.55%. It is also worth noting that the first quartile of land prices in Brazil registered an increase higher than the inflation for the same period. The range of prices of land assets not only grew at higher rates than the variation in the main price indexes, but has also shown a significant increase since 2010. The interquartile range almost doubled, indicating that the demand for land was more intense in some regions than in others (Flexor 2016) .
In effect, from 2010 to 2015, this trend was more intense in the North, Northeast and Central-West (cf. Table 2 ). In these regions, where agricultural expansion was more intense, 9 average price variations went beyond 150%, reaching 220% in the extreme example of the North. In the South (+131%) and Southeast (+130%), average variations were less intense, even if increase was significant. This trend in prices in the areas of the agricultural frontier, of which the region known as MATOPIBA 10 is the best known example, is probably the reason for a relatively higher increase in price dispersion in the North and Northeast.
That said, with food prices decreasing in the international market since 2014, the prices of land assets has shown some inflection recently. As Table 1 demonstrates, between 2014 and 2015 the average variation in land price slowed down (almost 9%), being lower than variations in both the IGPM (+12.40%) and the IPCA (+15.5%). Moreover, it is noteworthy that the North (+12.98%) is the only region where the change in average prices of land is equivalent to the increase in price levels. The main variations in land prices were linked to areas that are not highly valued, with prices below R$ 4,000.00 per hectare. This is the case with the Caatinga area in the Northeast, the forest areas in Espírito Santo, and the flood plains in the North. The main price devaluations affected a broader range of quality and types of land. For example, amongst them there are irrigated areas in the Northeast, pasture land in the North and Mato Grosso, and forest and Caatinga in the Northeast.
In addition, it is worth highlighting that when prices are calculated in dollars, their inflection is more significant for the years 2014-2015 (Table 3) . In North American currency, for example, the average land prices decreased by 25% for this period, a significant drop when compared to the sharp increase of almost 50% for the period between 2010 and 2014.
Constraints regarding the shift in prices for land assets
Given that land supply is inelastic in the short term, prices often depend on factors that determine the demand. Amongst them, soil fertility is important, as well as the location of the land in relation to food consumption markets, the existence of infrastructure and efficient logistical systems, food price, variation of the general prices, existence of taxes on land-related assets, and costs of land market transactions. This is an important set of variables, and they do not affect land prices in similar ways, nor simultaneously. In the next section, we will analyse some of the main factors affecting land price behaviours in Brazil. Focusing on the first hypothesis presented in the introduction, we argue that the rise in food price, a key factor in the boom of commodities in the 2000s, pushes up the price of land, one of the most important resources for the production of food.
In addition, as elaborated in the second hypothesis, we draw attention to how changes in relative prices resulting from this phenomenon fostered further capital allocation for the production of food commodities and land assets in Brazil. The entry of foreign capital in the land market is noteworthy, indicating that the price hike prompted the process. This foreign capital attempted to valorise their assets and expand their capital portfolio, as in the case of pension funds, for example, increasing their participation by means of direct investments and/or investments in association with national corporations in the rural area, seen by those in charge of these investments as 'windows of opportunity' . Table 4 in the Annex show a strong correlation between the price of land and the prices of commodities. But this correlation is not observed in the case of the inflation rate. Thus, for the period under analysis, during which the general price variation was generally stable and only slightly high, the demand for land was more influenced by its potential as a means of production than as a valuation reserve. Likewise, financial variables show a strong correlation to land prices, making salient the complementarity between land and capital in the production of commodities. The basic monetary rate (CDI -money market interest, Selic -Special Settlement and Custody System), which can serve as a proxy for the opportunity cost of land assets and land price, presents a significant inverse relation. On the other hand, the IBOVESPA index, an important financial market index where the weight of corporations in the commodities sector is important, 11 is positively correlated with land prices. The same argument is valid for the prices of soybean or 33 pounds of beef (the arroba unit of weight). In other words, the prices of land assets present a strong correlation with the prices of commodities, which showed exceptional behaviour in the 2003-2103 decade.
Land and commodity prices: a strong correlation
In fact, during the first decade of the 2000s, the prices of the main commodities went up sharply. It is possible to have an idea of this price cycle by observing the movement of the commodity price index of the International Monetary Fund, an index that includes both fuels and agricultural and mining-related commodities (cf. Figure 4) .
In January 2001, the value of this index was 61.92 points. Four and a half years later, it reached 100 points, and in August 2008 it was close to 215 points. With the onset of the subprime mortgage crisis -that culminated with the collapse of the Lehman Brothers, the commodity market went through a brief period of low revenues. The commodity index was again below 100 points in February 2009. However, this was a short-lived trend. A year later, the index rose by more than 40 points, and in April 2011, it once again reached the 210 points. Since then, the commodity cycle has (increasingly) shown signs of reaching an end point.
There are two arguments to explain the behaviour of the commodity prices in this last 'supercycle' . The first argument highlights the strong demand prompted by China's intense economic growth, and to a lesser extent, that of India (Gilbert 2010; Baffes and Haniotis 2010) . According to this argument, the conjuncture that combined rapid expanding global demand with rather inelastic supply pushed prices up over a long period. The cycle only reached an end when the Chinese economy stopped accelerating and investments to increase supply entered the operating stage. The second argument proposes an analysis that combines the behaviour of monetary authorities and innovations in the financial sector (Du, Cindy and Hayes 2011; Irwin, Sanders and Merrin 2009; Frenkel and Rapetti 2009) . Following this line of explanation of the boom of commodities, the monetary policies adopted by the main central banks since the middle of the 2000s, characterised by historically low interest rates, guaranteed liquidity in abundance. In the pursuit of an attractive return, operators in the financial markets started to invest in markets that had been little affected by the financial dynamics. The traditional markets of commodities became increasingly important to the financial actors. The result was a considerable increase in the purchase of assets backed by commodities in the growing stage of the cycle. As highlighted by Tang and Xiong (2012) , the fact that there is a strong correlation between the prices of the main commodities -be they oil, food or minerals -shows that the behaviour of respective prices is not only driven by factors related to supply and demand. It involves financial strategies.
In other words, the increase in food prices is not only due to the increase in demand for food in a context of limited supply. The price hike also reflects the behaviour of the financial markets and the growing inclusion of agricultural commodities in the logic guid-ing these markets. In that context, the expansion of financial activities in the 2000s ended up impacting the dynamics of the food and land markets in Brazil.
Supply of farming products and main Brazilian agricultural commodities during the boom
If the relative price of certain products goes up, it is expected that their production will increase. A simple calculation of the correlation coefficient shows that in the case of grains, this relation was quite consistent during the boom. From 2000 to 2013, the soybean price went from US$ 211.83 to US$ 538.42 per ton, and the total supply went from 32.34 million to 81.50 million tons. Unsurprisingly, the Pearson coefficient showed a strong correlation (0.875) between the prices of soybeans (in dollars) and the volume produced in that period in Brazil. The same happened in the meat sector, another part of agribusiness that benefitted from the boom of commodities. The prices of beef more than doubled, according to data by the World Bank, going from US$ 1.93 in 2000 to US$ 4.07 in 2013. This rise in prices was followed by the domestic growth of 101% in slaughter. In the case of poultry, the rise in price for a kilogram of chicken (+74.66%) was followed by a higher than proportional rate of slaughter (+114%). Figure 5 gives evidence for another effect of the rise in the price of grains on supply in Brazil, namely, the fact that the boom of commodities fostered the production of agricultural products for export such as soybean and corn. Taking into consideration the total production for the 2000/15 period, for example, the increase was of 107.98%; in other words, it more than doubled in 15 years. But a significant part of this increase was due to the growth in soybean production (+197.6%) and that of corn to a lesser extent (+100.22%). On the other hand, a traditional crop such as the black bean, which is very important for the Brazilian diet, showed a much inferior increase in volume (+22.84%) even if it registered a significant price variation (+274.51%) for this period.
The boom of commodities also encouraged sugar production, as mentioned earlier.
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Between 2000 and 2013, international prices went up by 142%, and sugar cane production in Brazil went up by 136%. This rise in supply was due to some improvements in the productivity of sugar cane (+10%). However, first and foremost, this was a result of the increase in planted areas, which went from less than 2 million to more than 10 million hectares (+116%). As in the case of the sugar, it was expected that the rise in prices of commodities would encourage land use to produce grains. In Figure 6 , which underlines the map showed previously, it is possible to observe an increase in planted areas for the period between 2000 and 2013. There is also data on the soybean, corn, and beans crops. The total area dedicated to crops of grains in general grew by 50.8%, soybean crops by 116%, and corn by 22%. On the other hand, the amount of land allocated to beans crops decreased by 13.2%. In other words, the increase in the area destined for the production of grains can be almost exclusively explained by the variation in the extent of soybean crops.
Capital invested in main commodity chains in Brazil
The boom in international prices not only stimulated land use for the production of agricultural commodities in Brazil, but also impacted the allocation of capital, encouraging investments in the commodity chains. Foreign capital mainly invested in the soybean chain, which is historically more structured than a good portion of other agribusiness chains and dominated by foreign companies -ADM, Bunge, Cargill, and Dreyfus, to mention a few. There are, however, many large Brazilian companies and co-operatives, such as Amaggi, Coamo, or Caramuru, operating in the soy chains. Along with large multinational trading firms, these companies have undertaken important investments in processing units -either by acquiring them from other companies or constructing new units (greenfield) -and logistic systems, many of them in the Central-Western regions of Brazil. These investments greatly contributed to fostering regional economic growth, and it is hardly surprising that the contribution to Brazilian GDP by the Central-West went up 1% over the decade of 2002 to 2012, going from 8.8% to 9.8% of the national GDP.
In the meat sector, investments were just as significant. That said, the allocation of resources was guided by national capitals financed by the National Bank for Economic and Social Development (BNDES). Besides the implementation of policies to support the establishment of the Brazilian meat industry, the BNDES provided financial resources that facilitated the significant growth of the JBS, one of the largest meatpacker companies in the world, along with Tyson, Cargill, and National Beef. Using an aggressive strategy of asset acquisition, the JBS bought the largest Argentinean meat processing plant (Swift Argentina) in 2005, the third-largest meat company in the United States in 2007 (Swift), and a large American poultry-processing plant (Pilgrim Pride) in 2009. It also made a number of purchases both in Brazil and abroad. The BNDES also supported the expansion of Marfrig, the second-largest meat company in Brazil, and the re-structuring of the BRF, the largest Brazilian pork and poultry processing firm.
The diversity of exports is another characteristic that differentiates the meat sector from the soybean chain. With regards to the latter, China is the main importer. In 2014, exports to this Asian country amounted to more than 70% of the total value of soybean export sales. By contrast, the meat sector counts with a number of major importers, such as Russia, Venezuela, Hong Kong, and Iran. A similar trend can be found in the poultry sector, with impressive importers from the Middle East (Saudi Arabia, the United Arab Emirates, Egypt), the Far East (China and Hong Kong, South Korea), and Latin America (Venezuela).
The trajectory of the sugar and alcohol industry since the start of the 2000s was equally marked by a sequence of fusions and acquisitions. This process of concentration (and de-nationalisation) was led by both traditional trading firms in the agribusiness -such as Bunge, Cargill, and Louis Dreyfuss -and by large corporations of the energy sector, such as Petrobras, Shell, and others. Dreyfuss, for example, propelled his growth in the sugar and ethanol market by purchasing plants. The outcome of this process is a company, the Biosev, which with 11 plants is capable of crushing 36.4 million tons of sugar cane per year. Bunge followed a similar trajectory, even if its acquisition strategy was slightly de-layed, with first purchases happening only in 2006. Today, it manages eight plants with an overall capacity to process 21 million tons of sugar cane.
The interest in ethanol by large oil companies was prompted by the sharp increase in prices of hydrocarbonate in the second half of the 2000s, and by the need to enter into business areas that could enhance their environmental reputation (Wilkinson and Herrera 2010) . These represented sufficient incentives to attract the oil giant Shell, which decided to form a partnership with Cosan, one of the largest Brazilian firms in the sugar and alcohol sector, to create Raizen. In order to gain space in the ethanol market, Petrobras also decided to form partnerships and to create a subsidiary, Petrobras Biofuels (Petrobras Biocombustíveis). However, due to the drop in oil prices since 2015, along with a political corruption scandal, the company is currently reviewing its strategy in the sugar and alcohol sector.
Besides these examples, the fusions and acquisitions that have marked the Brazilian agri-food system 13 since the early 2000s show that Brazil has started to have an increasingly important position in terms of attracting financial resources for food production. As highlighted by Wilkinson (2009) , since the beginning of the 2000s, Brazil has emerged as a global source of agricultural supplies and, in that context, it is not surprising that the country attracted more capital as the prices of agricultural commodities went up. Amongst these commodities, the entry of foreign capital for the acquisition of large extensions of land in the country is noteworthy, as we shall see below.
Land grabbing in the context of Brazilian agriculture
While there has not been a thorough systematic review nationwide, it is possible to infer that foreign investment in the Brazilian primary sector also resulted in the acquisition of large portions of land Sauer 2011, 2012) . According to research carried out by the Rural Development and Agrarian Studies Centre (Núcleo de Estudos Agrários e Desenvolvimento Rural -NEAD), using the National Rural Registration System (SNCR) of the National Institute for Colonization and Agrarian Reform (INCRA), 34,632 properties were registered by foreigners in 2008, encompassing an area of 4,037,667 hectares. This is significant considering that these figures do not include the period known as the 'race for land acquisition' following the 2008 crisis (Pretto 2009 ). It must be noted that 83% of this total were properties classed as large properties (above 15 'fiscal modules' , a measuring unit used in Brazil). Table 5 , extracted from the study by Pretto (2009: 21) , illustrates the historical process of acquisition of rural real estate, showing increasing numbers of properties and land registered by foreign individuals and companies. The 1980s, 1990s, and 2000s show the concentration of this trend at, respectively, 29.9%, 18.2% and 18.8% for the total number of real estate properties registered by foreigners, and 27.9%, 25.9% and 20.1% for the total area in the registration system. This land-grabbing process is not recent (Oliveira 2010) and was part of the agricultural expansion towards the North region in the 1970s and 1980s. An important reference in this historical process was the co-operation between Brazil and Japan for the implementation of distinct phases of the Program for Japan-Brazilian Cooperation for the Development of Cerrados (PRODECER), created in the 1970s and implemented during the 1970s and 1980s in several regions of the Brazilian Cerrado, especially in the states of Minas Gerais, Goiás, Bahia, and Mato Grosso (Salim 1986 ).
An update of the data for 2010, using the same registration system elaborated by IN-CRA, shows the existence of 34,371 rural properties acquired by foreigners, encompassing a total of 4,349,074 hectares, as seen in Table 6 . The same table shows that the largest proportion of properties is concentrated in São Paulo state (35.7% of the total), Paraná (14.9%), Minas Gerais (7.68%), and Bahia (6.38%). If we take the total of the area into account, the picture changes in terms of which states head the list with Mato Grosso state (19.4% of the total area), Minas Gerais and São Paulo (11.3% each), and Mato Grosso do Sul (10.9%). In both cases, the picture coincides significantly with the movement of agricultural expansion.
The largest positive variations in the number of real estate properties between 2008 (Pretto 2009) and mid-2010 (Sauer and Leite 2012) were in the states of Minas Gerais (14.24%), Roraima (13.79%), and Rio Grande do Norte (12.28%). If we consider land that was incorporated, the picture is a different one, with the following states leading the figures: Amazon (with a significant increase of 120% in the number of areas being registered), Piauí (with 77.7%), Minas Gerais (with 57.4%), and Espírito Santo (with 43.9%). It could be suggested that part of this trend may be associated with the expansion of agribusiness activities, both in the sector of grains and sugar cane and in the mining and forest sectors.
14 Specialised studies show that there is no clear correlation between Direct Foreign Investment (IED) and the GDP, and that the volume of external resources entering the country for investment can be explained by corporate strategies (multinationals in particular) and by location-related factors, because of specificities of the regions where investments are being made. The information on IED in the 2011 Census (for the 2010 year), carried out by the Brazilian Central Bank, and based on stock values (rather than flow values), indicates that regarding the country of the final investor, the participation of investments were led by North Americans with 18% of the total registered. The participation of 1.4% by Chinese investors is noteworthy.
If one takes into account the allocation of the resources, as seen in Table 7 (in the annex), the majority of IEDs correspond to investments in the service sector (43.3% of the total) and in the industrial sector (39.8%). Agriculture only accounts for 1% of the global stock, and the mining sector for 6.22%. Some recent works have speculated over whether IEDs are directed towards the acquisition of land per se, the process described as land grabbing. It is not easy to obtain such data using Bacen statistics since its detailed information is not available for consultation. However, one can assume that investments in this area are concentrated on the two sub-sectors mentioned above ('agriculture, livestock and related services' and 'extraction of metallic minerals').
Still drawing on the information available on databases, a quick consultation of the Land Matrix databank elucidates the observation noted in Table 8 , namely a significant amount of investments in states like Mato Grosso and Bahia in a relatively short period of time (2007 to 2014) . It must be noted that some of the key drives for such investments were soybean production, sugar cane and cotton, and the forest sector. The registry shows that the capital for the acquisition of these large expanses of land had its origin in countries like Argentina, Canada, the United States, and Japan.
The North American case has attracted international attention through a study led by a group of non-governmental organisations (Rede Social de Justiça e Direitos Humanos et al 2015), where there is evidence that some investments were sponsored by an American pension fund named Teachers Insurance and Annuity Association-College Retirement Equities Fund (TIAA-CREF), while also revealing its association with foreign and national corporations.
15 A report by the pension fund itself indicates the strategic areas for this type of investment, adopting the nomenclature recommended by the World Bank, as so-called 'responsible investments' (TIAA-CREF 2012) . A picture of the areas where the pension fund is investing can be seen in Figure 7 .
Due to the narrow and insufficient sources of data and information, it is not possible to categorically state that the growing investment of foreign capital in large portions of land in areas known for the expanding production of commodities has directly and exclusively contributed to the incremental price of land and to the concentration of land ownership that characterises the country. However, there is a probability that such a trend may have had an indirect impact on maintaining the high price expectations of land assets, especially in areas where large plots of farming land face inelastic supply. Studies on behavioural finances (Kahneman 2011; Shiller 2015) show that this is a common mechanism in the operation of financial markets.
In conclusion
This article attempted to show how the sharp increase in the price of commodities after the 2000s, the commodity boom, had an impact on the dynamics of the land market in Brazil. In particular, it highlighted the main effects of the commodity boom on the price behaviour of land assets, the production of grains, and the geopolitical positioning of the country. As a result, it does not come as a surprise that there was an increase in interest by foreign capital, be it agrarian or financial, in buying land in Brazil, even if it is not possible to establish an explicit correlation between the arrival of IED and the increase in prices of rural real estate.
The themes addressed in this article invite a reflection on the role of the state and its capacity to regulate a strategic area, as is the case for the land market. Those are distinct movements that problematise what we could describe as state capacities for development; in other words, the limited capacity by the state to make its control over land transactions more effective. This could be achieved by optimising the registry of transactions themselves, preventing (re)concentration of land in a context where this trend has spawned many conflicts, and carefully evaluating the substantial support given by governmental agencies to the sector's productive (and concentrated) expansion (especially in the areas of infrastructure and financing) (Delgado 2010 (Delgado , 2012 .
With regards to land grabbing, it is important to note that an attempt at regulation was made in 2010 after the decision by the Attorney General of Brazil (Advocacia Geral da União -AGU) to establish limits to the volume of land acquired directly by foreign individuals, companies, or governments (Sauer and Leite 2012) . In fact, the ruling was informed by a specific law concerning the matter, passed in 1971, that had stopped being applied during the decades of the 1990s and 2000s in particular, when the race for land was quite fierce. Before then, in 2007, a proposed bill by a member of the lower house, Deputy Beto Faro, had already stipulated similar measures. However, the project is still waiting to be voted on, and without a scheduled date (Chamber of Deputies of Brazil 2007). Following the ruling by AGU, INCRA issued in 2013 the Normative Instruction no. 76, which prescribes the norms for rural acquisition and lease for foreigners. The text is well grounded, and gives the institute a key role in the monitoring of this type of real estate transaction, although over time these measures tend to become less effective due to lack of resources for their application.
Even after the measures above had been taken, international capital continued to be involved in the agricultural (and mineral) sectors, now mediated by national firms and benefitting from the respective legislation surrounding the eligibility for national companies to operate in the country. Moreover, as mentioned in the Introduction, there is strong political pressure for PL 4059/2012 to be passed, which would make the already precarious regulation of the sector even more flexible (Zaia 2016). Arguments deployed by political actors focus on the need to attract new investments in a conjuncture of economic crisis.
With the boom of commodities coming to an end, the macro-economic conditions faced by Brazil (inflation, fiscal adjustments, etc.) are likely to be a great deal more adverse than what has been experienced since the early 2000s. In that context, the demand for land is likely to slow down, along with the capital inflow to purchase land and agri-food assets, regardless of attempts by the state to unleash the process of internationalisation of the land market. In this context of severe crisis and uncertainty, we will probably see other attempts at liberal reforms in sensitive areas such as land assets, reinforcing the pattern of strong economic concentration, and social inequality that has marked the Brazilian economy and society.
Notes
1
We are specifically referring to agricultural commodities that perform a strategic role of providing food both for human and animal consumption. Obviously, not all food goods are considered to be tradable (as is the case for manioc flour, for example), and not all agricultural commodities are in the food category (as is the case for the textile sector, for instance). 
5
With regards to the trading routes, in the soybean case -and having as a reference the data from IBGEthe regions with the highest concentration of production correspond to those where trading processes are mediated by the industry rather than by co-operatives or 'middlemen' , located respectively in the south and north of the country. Thus, a great deal of the soybean produced in the Brazilian region of Cerrado (Mato Grosso, in particular) is destined for industrial processing (as well as for the external market), and part of this production is used as raw material for biodiesel.
6
Given that the institutionalisation of measures to manage risks associated with agricultural production in Brazil is insufficiently developed, a climatic upheaval, for example, can cause an increase in producers' debts. On the other hand, the constant debt renegotiation in the corporate rural sector has been used as leverage for political support by members of the senate and the lower chamber with connections to the rural sector.
7
Although the number of rural workers involved in the expansion of those crops has decreased, these activities are still characterised by controversial work relations, including scenarios that could be described as slave forms of labour, in particular in the production of sugar cane, coffee, cattle-raising and extractive activities. Moreover, informality is still high in rural Brazil.
8 Ignácio Rangel used the idea of a fourth component part of land rent (to complement absolute ground rent, differential rent I, and differential rent II) based on the strong financial valorisation of rural real estate in Brazil. He pioneered the idea that land ownership could be turned into something close to a financial asset, capable of attracting forms of capital interested in avoiding de-indexation of currency values, in particular during the economic crisis in the 1980s (Rangel 1986 Source: TIAA-CREF (2012) 10,000 ac = 4,046.856 ha 
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